Immortalization of human melanocytes does not alter the de novo properties of nitric oxide to induce cell detachment from extracellular matrix components via cGMP.
Nitric oxide (NO) is an important mediator in many (patho)physiological processes including inflammation and skin cancer. A key transducer in NO signaling is the soluble guanylyl cyclase (sGC) that catalyzes the formation of guanosine 3',5'-cyclic monophosphate (cGMP). The basic mechanism of NO-cGMP signaling in melanocytic cells is, however, not well elucidated. A setback for such studies is the limited availability of patient-derived melanocytes. Here, we report that immortalized human normal and vitiliginous cell lines generated via cell transfection with human papilloma virus 16 genes E6 and E7 express NO synthase and guanylyl cyclase isoforms and the multidrug resistance-associated proteins 4 and 5 as selective cGMP exporters. Donors of NO (e.g., the NONOate (Z)-1-[N-(3-ammoniopropyl)-N-(n-propyl)amino]diazen-1-ium-1,2-diolate (PAPA-NO) and reactive nitrogen oxygen species (RNOS) like 3-morpholino-sydnonimine (SIN-1) as a donor of peroxynitrite as well as YC-1 as a NO-independent sGC stimulator increased intracellular cGMP levels in immortalized melanocytes (up to eightfold over controls), indicating the expression of functional sGC in these cells. PAPA-NO and SIN-1 also reduced the attachment of immortalized melanocytes to extracellular matrix (ECM) components like fibronectin which was dependent on cellular melanin content and cGMP. Such effects on melanoma cells were positively related to metastatic potential and were cGMP independent. Intriguingly, nonpigmented metastatic melanoma cells were more sensitive to exogenous sources of RNOS than of NO. Thus, immortalized melanocytes can be used as a tool for further research on differences in cell signaling between the different melanocytic lineages in particular towards impairment of cell-ECM adhesion by NO or RNOS, which may be important in metastasis and vitiligo pathogenesis.